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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide etching for 
preventing damages to a ground layer due to 
overetching. 

SOLUTION: At etching a material using a two step 
etching method, a first etching step is terminated before 
a ground layer is exposed and a system moves to a 
second etching step, with the condition that etching 
speed be slower than the first etching step. The 
termination time of the first etching step is determined 
by monitoring the etching progress obtained from 
impedance changes in an etching chamber. 
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Btiieiiix./^:^^^si5i£7)$iTS. ;y^a. mm 

* T1tfie«X .y ^ >'^^ff cox •yf->'^^i&ffail2X.y^ 

[ If 1 Btriei^ 1 X -y ^yi/fmcomrf^i: . x 

iBOx-yf-y^^rS. 

{3, y-hmfl&»<ox"/^:^^^S:»T-r-silix-y^:x 
m^\:t.-7^yyfm<r>t^T^. BulBmix.yf-:^^^ 

aiJgfJ; 0x.yf-y:?'3$^*«jlV^^-C, ^^j:< t hVlsi 

y- h iteisis*«saj-r ^ t z-miy- h mwox >y ^ 

[ft^6 ] MlBIS 1 X -/ f->^^SPIf<Oil^Ti^* , X 

yf-^J^yxco^-fbJ: 01KX.yf->'^M«OX>yf->^^A 

[fg*«8] H7'fXy-^:^^^4'C0X-/^>'^^-^^>' 
M'-[^<7)>f ytr-:J^y>?.^-fbJ: OSfexyf-y^r^tcoxy 

mm. 

[fs^3a9i Htriex-yf-:^^ii^T«^«iai-rs¥s 

{4, 

X -y yy^^r >'>'^'-^*|^3^S$i^?t— >i^«0lSi^tEp 
a!l^$n/i^tJj:l/fia[^7'i^:?/I^ft-f-t=:?J!«|-ri>A 



y t:-:/y ;t.<JD^<k;i: 0 1*x »/ f - >-^^«ox y ^ 

[000 1] 
[0002] 

®3S'fb&^'iio+, f^-^-ymmriU. «fi[®t$iisx y 
[00031 tsa^J: 0 . mi.&y- hWr>f^^-=^y 

y<r)fzib. y-vnmi^Y'^^ :i^-/^yy-thmt. 

X .y 0 J: s f^u x<r>^-s,^^m<'i^ii>. 
t3x<y^:^^^*-r&. v^i?>9>* r:t-^^x.yf-:^^j 

[0 0041 t.tz. Jf— >''CX«yf->'^i^^t-:>XV^i)^ 

fc:, Ttl!!ffil35*3a«ltcx.y^:^^^$it'5:v^j:dt=. 

-SPgx-yf-yiJ^^S:$gfflLTV%^,. ClcO-SPi 
Xv^ViJ^^tJi. «x>y^y^«$:*-rit®Wx.y^ 

yymm^^^^^^x':t.^y^y'!^^n^^. i^*3&>i?>io 

[0 00 5 1 

A^'ji^^i^. y'jUMzX'oXii. y~hmim<^fm^s 

[00061 07 ( a ) —07 ( c ) Ji, 1^3l5CO-ai© 

*>^. m^. mwL±i<zm&^ti?>mf^j'<^-y^mii. 

'^bm^^-»tl'm&LX\»^i>Zbiii1S'\K 04>. AfSl* 

mmity-hmm^^^'-ytmizm^^tL^mmt:7^ 

[ 0 0 0 7 1 07 ( a > tZTTCTJ: O tC, y- hmSM^O 
h'5>fXy^:^2/^5§|!ItCfcV-»Ti±. i^l>3:^»^5 1 
0 JilCti. 0!l;Hfl^)l^3 0 Acoy- hge-(blK5 2 0 

k , y- hsi^tfflis 2 o±ttty- hm*rt Lxmm 

*«j2 000Ac0a-S i 5 3 0**J^fi£§aTV^|>. t. 
tc^ a-S i 5 3 0±lC{i.'N';J'-^:^^$n/iStf|J6± 
M 5 4 0 i: l^i^'X h 5 5 0 COX y >- 
ibm&^tiXK^i,. i<0S:S*E6jtlK5 4 0{i, P 

h 5 5 o(Dm^mz^izx hmym&^^iv^ 
±-r&^if>izmif^ti^mx$i& . 

[0 0081 a-S i 53 OCOX yf-y :r its 
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x'Bmt&x'iiTtmco^'- h ss-fkM 520 A^stits-r . 

[00091 ta!3R<0-g2l®x /^^-^ST-ti. ;e*J<OJ: 
vi-yi'WS iiXF. ruiJt yf-i^i/SPgj tuf^) 

imm-timzmz ^m^f^^ o s 5 nm ) co^^ 

i^i.^x-y^y^^^<7)«J0#^i^i: LTV-i}^. 
[0 0 10] laSJi. X>y^>i5^^HtC^S38 5n 

-fj: p X-yf-^-^J&^a- S i 5 3 0*>^,T«&<7)y— 
hB?Ybl85 2 OtCjtfTU/clS*7)KJiE^!|«I«0^i:<t?» 
JBtSti^iO^-fb^C S-H 1 X >y ^^'i/KPgh m 2X >y f- 

[ 0 O 1 1 3 07 ( b ) li, HlX-y-^^'^gPa'cO*!^ 
(xv^^j5^^f^«lO#;t.'i^C) B^tOx-y^^-^t^^S: 

tfioy- h K^u^ 5 2 0 *«saj L , -TTt ^x 

X.y^^'^'-r^^ a-S i 5 3 0*<^y:fffi^«S-?TV^ 

[0012] m^ji^f'^^-y^^ {AWSs.) tc^SL 

TV^^a-Si 5 3 0{i:. l?2x>/^>^^|S|5g4ilC tx 
•y 2/7t)-'3i=if^ ■§> ilSm 2 X -y ^ y i^'^Pift^X -y 
lglX-y^ymK<OX>yf-;^j/^mc 

lhi!JL.T a - s i ox •/^:^^^jiK36<''h$ v^jti'i. — 

y'fXv^yiJ'-ri. tT't-ii^ 1 X<y^>i/SI@f <OX.y 

[0013] ffl=sr[gss>'N*;5'-^mis ( Bmi&) X' 

a. ^■Ct::Tlf!l<^y-hB?<tffii5 2 0^ffi5&«#iJ'-'Xv^ 
:^i5^$tlT^-5TV^-2.Jit^. m2X y^y^SPgtCt}V% 
TXv-?-^^^jSJgli#^^t-jlV^tOOy-hSf'ft:ll5 2 
0OX>y^>^<tJt^T-r-5. y-hS!'fL]^5 2 0«^^;^ 
izm\-^t:»f). ||2x.yf-y^^SI®4'tcy-M!^Llg!5 2 
0 ga'*ix.yf-:^i^$n-:>< L. s i SfiC5 1 Oi^'^iti 

-rsj^nj&^'S)!.. -fis 1 ot^mm-r^b. a 

-Si 5 30i:{ja'llt^rSi«fl|5 10<OX-y^ 

[0014] ^OISH. 07 { c ) cs^t-i 3 iZ. m2 
x-yf-y^apgi^T^tcii. ^^^^•^'-:^IlIS§^lS (A 

$m) X'ii. a - S i 5 3 0*^^if^?e^^icjDX$n. 

y-h®!^big5 2ot^tTv->i.3!»«. mcJ-^^-ym 

o< L, S ia:K5 1 0-^iO:;«ci|S'3:X>yf->:?^CD^#& 



[0 0 15] CCDio^rS ia:K-^tOX y^>':?'<7)^i: 
-i^ir-^t. h'7yi^^:^m^^(r>i><r>i:^^mtLX 

[0016] ^l&BgcoSWtS. ±^-S.illitc;^;?i^, i. 
0 affi^twX ^y ^;^^lgcoi^*-'^tg55:x -y ^ 
x^^l^^^g, X y-^^^-^^JiffSliOgiai^^Sr 

[00 17] 

[ig|l5rM^-rS;ti^>O^S] *^Bjox.yf->'^'3tfT 
^«iaj*^tt, h'9-fx«yf-:^i/+<^x-/^>'^^f-^r>' 

0, S[X y^y:/«OX-yf-:^:/»Sr^fti.ii:Sr#® 

[00183 ±IE*^ai*^t=<};ix(f. Sx y ^:^i/«c7) 
au'v^yymz^'th^y^^-yy:^mc^%hfx.h 
tcib . jI«E«ltc:«x -y v^^^Jox >y ^>-^^JttTMS:^ 

[0019] ^iJ. <It-Xv^>'i?'f-f >'^N'— rtc7)-f 

i^Str ^ XV «x y ^ :^^^«j&«jeB!c$ ixT V ^ & ««asi 

b*— :^^>^;?.Sr(<'>d. 

[00203 2|s:^BflOX>yf-:^^^:^{i, X y^^-^T^ 

J: 0 . m:i^ y^yy^<r>:j^'y^yi^^t:mmti>zt 

[002 1 3 uex y ^:^j5'':^(cJ:n{f . x-/^:^^ 

:3i-/^yf^Alzm^h<r>X\ 1&X-yf->-:J^*fOX>y^ 

titx >y i-y^^^izm^ L. J:K> mmco^ 
V ^x «y ^>-^^S:^T d C i: *<-C'# €. . 
[00223 :*:^BH«!0»lJ«OX»/f->'^r*riKi. »tx>y^ 

ix-yf-^-^^SPgi:. aulHlglx.yf->'^|g|ig<7)*IT 
8uiBlllx.yf-:^j/^iO#IT». xrxai, JE:?J. 

^^ism^j , iAm<^^'^-nu)^<7)^mK mm^ i x y 

-thi -Ctuieax «y ^ :^^^tJtOX «y^y^^$:lT3^2X 

y^yvmni^^-Thz-ii^m^b^h, 

[00233 ±fBS'J«OX.y^:^:/:S^lCj;nif . «x.y 

^yymfimiLx\.^ho-h{,z'm i x-y^>j/igiig*>/o 

X y ^:^^iag7&^gv 2 X -y ^ yy^m^zm 0 #;t 
3&*J^:3j-->'>'-x.y^:^^^CJ:STiftS'v<0^;>< 

[0 0 24 3 ±fex y^>:/:^tC*JV^T. Huie 

llix yf-y^SPg<7)*§Tief^. j^'/f-y^^i-^y^^- . 
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(00251 ^LCnm^ii. X v^>-r/f-^>'>'N'-F*3<?)-f 

[0026] 2|s^H3co^«s^acossit*^ii. h 
[00 2 7] ^r'-h^s^t^x yf-y^^t, y-vmm 

ifihhtz^. _h^i.x.y^>^:tr&S:fflv^ixlf, 

[0028] *!iBB<^x -/^y'!nmmkii!,mmi. x 

ISX .yf->'i^«^OXyf->'^Mtb<{AX.y^> 

[0029] ±IBx.y^y^^3tfir^ai^SS:Bl#<?5x 
>y^>'i/igSI?tcfiSi.-2>.rfct-J:0. a^iOx-yf-^:;^ 
^S-C% x-y^i^;/+t::«xvf->^1^<ox.y^:^j5^Ji 

[0 0 3 0] *^BB<0K5'fX.y^:^^^ia«, H9-f 
X y f->'^(t»c^X .y ^V:?^^^ >'>'^'-l*I<7)-f ^-tr— 
x^-fkJ: OMx-y f->':/Wcoxyf-y^a^S2r«iaj-r 

L. c:<7)-f ^-e-^^yx^-fkiOMxy^ViJ^tttfOx y 
^y;/**, L<{ix-y^:^^^SJ^$r*4^)«.^iai: 

[003 1] iieK^^x-yf-yj^'^atcfcftJf. Xy 
f-y^tflc^ yt-iryx^^tSr^clSfex-y^y^^tO 
x>y^y^^^7)3t^TS^^aiT-ti>fv:*^. iOi^V^fSJ^-C 

[0032] 

I E (Reactive Ion Etching) ffitC J: ^X«yf->-^I 

[0033] :^mn<^mmizmhy-hmMmA<7)j^'y 



^w4<ox •y^yi/it^Tissr^ai-ri.c: ^ ^i»mfc^ 

i/S$-fflv^y::^K:*5V^T. lllx-y^>:/SI@*>4>|g 
2x -y ^>'^S^^<043] 0#;t 2rTtl!lB**IS{Ut-^ mit3 
ff^ifcj&^'^SIt^:'}, <fc02S«iOiSv%:iBl|iix yf>y 

[0034] WT, 0ffiS:#RSL^:**^, ^^OJ^fiS 

[OO35]01 (a)--01 (c)Ji. 2|s:|IMcOj^^ 
<5D H ^ X y ^^i^aSrffl V-kTIf 3 h mffiCO^ 

[0036] i-f . HI ( a ) tS. y-hM«^<7)X 
•y^>'^^^l^i[6-ri.i?gO^<OgiJ^BrB0T'$)S. Si 
m^i 1 o±tct±, y-hK^I:K-c$>SM®*«;3 0A<o 

s i 02 ffi 1 2 0 t^<D±jzy- vmmimx'ibhfs^ 

*«j2000A~250 0AOa-S iMl 3 0*<J^^$ 

BfeihMl 4 0 k \^-J:x M 5 O^^'J^^^ixTV^S. ^£ 
ts. l'i^*XhvJ?.^'Taic*&KlflS6jtJSl 4 0{i, 1^ 

m<mmt:TSL*)^< h<r>x'hh> mm±m 1 4 ow. 

a-S iMl 3 OcOX y^y^^iC^U.tT. S0<OX«y^ 

y^Wizx:j^'y^yy9mmiMxxi5*) ^ y-'hm 

Tm<^MZ^^l.X\^i>, 

[0 03 7] i^, Pi0+*fli!i(4: y-vmm^-<^->i^ 
mzmm^tti>wtL {Ami) -^h*) . nm^^m,t. 
y'-Y'^^-^9-yt^m\izmWL^ixi>^{BWii) t 

[0 038] mi (b) miXv^y^^SPg^^ioS 

2:sLy-f-yymi^'y^yy^^t:mmx.^m<r>m 
WL(Dm>^mmmx'hh . ip^, siix.y^y:?^igi^co*i 

[0039] miX y^y^SPg-CfOa-S iaSl 30 

cTjx.y^y^^Wi. mtfx>y^y^;<fxttr. H 

B rnxx/c 1 2 <oii-^;<fx^fflv%. -eti-etigTiait 

Sr. ISOsccm. 30sc cmfc-^^. i^^c. f-r 
>'>'N*-rtffi*(40. SPat-Ti.. COi:#<0a-Si 

M«0X.y^y^J^i±$^2 00 0A/:«-T$)S. ^fe. 
ISlt^fl^-CS i O2 ^SrX yf>.y:;^L^^%&l4X yf-y 
i^^iS^l 5 OA/^t'Srl). 

[0040] |g2X y^>'^^S|IST<7)a-S ijgl 30 

OX y^ViJ^^Wi. C?yi.ifX yf-yi/;«yxfc LT. H 
B rfcJ;t/02 «^?l-^^;^5rfflv-i, -^-tLm^cUt^. 
158sccm, 1. 8sc cmti"!), iJt, f-\r>' 
^N'-rtffi:bl49. 3Pai:-r&. 

(004 1 3 ::c7)t ^£7)a-s i m(7)ji-/'f-yi^l&mi 

m8 5 0Ay-i^Th^.^tz. ^<7)^T-COS i O2 
MiOX >y i-y^jmit 1 0 k/iftVXftts:i> . 
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[004 2] Z<nJ:olZ, ll2x.y^>j/SPi-C-«7)x.y 
ib. TiWX'hi> S i O2 ^<r)JLv^yy^:^in^ l 

2X-yf->-^SP^T'iOa-S i iOX y f-^r^'JEStt. H 

1 X >y y :/SPg<7) 1 / 3 — 1 / 2 ^^IC^^ . 

[ 0 0 4 3 1 ^rti, x.^y'i->yif:^^¥f-l,i±j&<r>fkmz 

[00441 ^^Jfe*?)?^®^^, m 1 X -/^yi/m^b 

ttCcfcO. (a-S iMl 3 0) <?)X.y^ 

mm \.zii\,^xi>'r^x'hi> s i 02 i^i 2 oi}<m\Xi 

S i 1 3 0 oa!10^i^i5^*^'*«J 10 0 ASjglC'Sro 
tzh:LhX\ ^ix y^y^^SPgSrjj^TL. m2x.y^ 

[00451 H2{i. a-S IMl 3 0<&x.yf-y^<-r 
■STtrT^R I EgBOX-yf-yirf--\r>'>'N'— 1 Ol'q 

t:. ±gP^2 0Ai:Tg5S:fli2 0Bi:*»^'5r^^fi^^ 
«tSR I E5lil<0MS-^tf . T3l5mffi2 0 B±ty'- h 
K-ftM (S i02 ) 12 0. y~V^mt (a-S i ) 
1 3 0i3j;r/^>-'XM 5 0^^^ffilC?^^t^cS i« 

<gi 1 o$r^-r^. ±MmM2 0Aty^mm2 0B 

|SItCl3. 5 6MHz<0^jgjatiffiSrEnJlirr-6fc. x.y 
^y^^tf'Ji. ±gI5mfii2 0Ai;S imWLl 1 0^®<7)gl 

<o±gpl:®lilt-. X y ^ y ^;«rx-^Mx >y ^y^M<r>-i 

^S"&or7Xv^«3 osftj^-rs. 
[ 0 0 4 6 1 x<y y-''^— 1 0 >'tf— r 

^tr^xv^issofiosiafcr^xv^i^s 

0 i: S 1 X« 1 1 0 1 <n^{iZX% h 3 >'x >'->?-^«tw 

[004 71 03 {i. X.y^:^^3t=ff't'tC^:X:?Uy^ 

x«y^:^^^BIi& (TO) 1*, X-z-f- 
y^<7)m^tti>lz-( y}f-VyM±^^izm^-L^ $ 

-ri.. CLOl.^^^'fbi. x^y^^-r/j&^TlficOS i O2 

ili2 0{c^L. S[x-y^:^:r«<7)S^*^-fl:-^Sii: 

[00481 L*»L, X y^>'r?''^ij!6*»^>i/^74'<0^ 
±Ca-S i)^3Oc7)<^**x>y^V;/$n-C*30. 



I) ; 

[00491 a^aaoy- htEtg*i^*«x yf-y^/^ 
[00501 T0i)^hTU^<7^-i y\::—^yx(ni^im 

y-hffifli*r<ox-/^y^^fiicjtfiai-r*>t:i^, x y^y 

[005 11 =kd + ro 

k : x.y^y-^^aicJt-r^^f >'tf-:J^yx<03g'fk^ 

d : Xv-f-y-^^* 

To :Xy^:^^|gj!§l^-r>'l^-:J^>'X 

i^i 0 , k t r 0 Sr^Dffilttti: t-CftaiLTfcWf >f 

y\^-'*ryx^^~^-t^^ti,zX->xy-hm^X 

hha^-Si 1 3 0C0X-y^>'^^» (X-yf-y^J'^M 

») , E0*>Xv^y^Jtt^TJg$-«iai-rSii:3&«T#Si 
[00521 dOi 0 13. X-yf-^- 

^•^^^y^-rto'f y\::-yy:^^^~-Sf-'rh^iiiiz 
K^biSiossaio*iitcreR^< . M^*r<7)x y ^ 

;t<f^I (TI ) <Oi^tcSlx>y^y^^KI@?:iii|TU. 
S 2 X >y ^ >'^^SFet=:5Bfff S iirS C i: j&^-C^ 2. . 
[005 31 ffUx-tf. -r-Ct±^Lyii:3t. ^^-S^-y 
mnifWkWiL im^B) {;t5V%Ta-S iMl 3 0cr) 
X y ^y 10 0 ASJKtC^oTt i: C: ^T. X >y 

iS-^ti, X -y ^y j5^M«*<J-blS?W#i 1 X -y ^:^i5^|5 
©Tii. TSc^S i O2 Ml 2 OJitAfx-y^y^^Sn 
Tir>^v». m2Ju-/^yi^fmX'\i. {i'-^j:<ti>Si o 
2 US 1 2 0 tc** LS5»5WtC a - S i K 1 3 05&*x .y 
jrsiii>^f^T't*^i>x>y^:^^a[JS**®v^fctt. 
lIlffi^N-^->*^'ffl=5:«J^TS i O2 Kl 2 0*i^aiLT 
t:*;iIi^X'yf->-^Ji3t^tc<ir->. i-oT. ^^Xo 

mii'^MX^. mi ( c ) tzs^-fi^tc, TMM^coy 
;><->'W-^rl>a-S iJll SOtfDX yf-V^^AfBjfgi: 

[ 0 0 5 4 3 ±i*iO{?!lT«. a-S 

-I.J^<7)X y^>'i/{COV^TiKBflL^3&*. 

mmiztiizm^^ti^j:^^ mtii^m&s im^wsi 

OtSx.y^:^^^*rfc-r-S^«. S*Wt=a-SilKS: 

Xvf->i/-r^li-^i:|SIt<HB r 

X y^:^i/>yx^fflV%, {it3r|SI«^X y^:^^^^iSrffl 
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[00 5 5] *Jt, WS imim^^hi^-^li. jl^a- 

s i m'^^^^ms i mt commvy-hmmim^i-^ 

OTa-S iM$:X-yf-yjr-ri,C:fci:53:S, WS iK 

HC 1 . HetiXX/02 ^tl 
-ftlS20sccin, 40sccm, lOOsccm, 
5sccm<^S[»ibi:-r-2.x>/f-y:?'^frSrfflV%. 
•Ct5=a a - S i ll<7)X.y^>'^{iH B r 

-rs±5e^i.xy^y^^^ff5:ffli'>^, ^Of^, ®2X 
MioX'y^y^^iSSj&^^'h^ <=5:Sx.yf-y^^^i:-t 
[00 56 J ia4li, x yf-:^:/f-v:^>'^— F^co^ >-t: 
;t K 5 X .y ^ Vi5^^Sco^3i$:^-r^S«fiK0t** 
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